Forward-angle cross sections for 1+ states have been measured in ' Mg, Si, and S by 201 MeV proton inelastic scattering. Comparisons are made with (y, y'), (e, e'), and (p, n) results. The measured strength is compared with microscopic distorted-wave Born approximation calculations using large-scale shell-model wave functions. Ratios of experimental to theoretical 1 strengths are given. Almost no quenching is observed.
I. INTRODUCTION
The study of spin excitations is important because it provides information about the basic spin dependence of the nuclear force. Much of the recent interest in spin excitation stems from the discrepancy between the predicted and observed strength in Gamow-Teller transitions studied in (p, n) reactions, in Ml transitions induced by electromagnetic probes, ' and in the spin-Aip excitation of 1+ states in (p, p') reactions.
Generally, more strength is predicted than is observed experimentally, up to a factor of 3 in some cases, and therefore the discrepancy is referred to as quenching. Various mechanisms have been proposed to explain this quenching including the admixture with high-lying manyparticle -many-hole configurations via the tensor force or virtual (b,-h) and only an update will be presented here. The experimental procedures, including the target production and the determination of the absolute cross sections, will be described in Sec. II. An outline of the shell-model wave functions and the reaction calculations will be given in Sec. III. Results and discussion are presented in Sec. IV and a summary and conclusions are given in Sec. V.
II. EXPERIMENTAL PROCEDURE
The measurements were carried out using a 201 MeV proton beam from the Orsay synchrocyclotron. The general experimental arrangement used to obtain proton 311 1989 The American Physical Society 312 G. M. CRAWLEY et al. 39 spectra at angles as small as 2' with very low background has been described previously. " The Mg targets used were self-supporting metallic foils. The Mg target had a thickness of 15.4 mg/cm, and the Mg target a thickness of 5.3 mg/cm . The Si target used in the first stage of the experiment was etched from a piece of natural silicon and had a thickness of about 6.1 mg/cm . Later a more uniform, though thicker (17.7 mg/cm ), target was employed.
In the case of S, two targets were used. A thin target was prepared by pouring molten sulfur vapor onto cold water where the vapor condensed as an elastic film. This film was picked up on a wire loop and stretched over a target frame. Up to two or three layers were used to produce a target of about 7 mg/cm . This target was used to obtain good resolution data. For absolute normalization purposes, a thicker target was used. This target was prepared by pressing sulfur powder under a pressure of 30000 kg/cm . This produced a brittle Aake with uniformity of about 5% and a total thickness of 20 mg/cm .
The uniformity was measured after the target had been used by dividing it into pieces'and weighing the pieces.
A A spectrum from the S(p, p') reaction at a laboratory angle of 3' is shown in Fig. 11 
